
1 

 



2 

Risk contains uncertainty. 

The energy sector is dynamic: 

 high capital intensity  

 big impact on the (entire) economy. 
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Paper examines the investment risk in the energy sector. 

Two important methods are used: 

 Net Present Value (NPV) 

 Internal Rate of Return (IRR). 

Risk sources (difficult to analyze separately): 

 Microeconomic factors 

 company 

 Mezoeconomic factors 

 industry 

 Macroeconomic factors 

 politics, world trends. 
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Risk type: 

 Systematic risk  

 originates from macroeconomic risk groups 

 ever-present, cannot get rid of 

 reduction is possible only to a certain (limited) extent 

 Specific (unsystematic) risk 

 due to specific nature of investment. 
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Types of investment risk in the energy sector (depending on 
specificity and uniqueness of investment): 

 Market risk  

 normally, no single investment affects the balance of a 
mature market 

 theoretically, quantity and price determine success 

 in reality, participation in market may be prevented by 
competition 

 such market risk may relate to supply, demand, market 
competition or price. 
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 Price risk  

 changing price of a product 

 changing cost of components of a product 

 emission allowances 

 price of fuel/energy (electricity) 

 cost of certification 

 cost of labor 
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 Political risk (more later) 

 difficult to estimate and diversify 

 tariff policy 

 regulation policy 

 warranty policy 

 industry regulations 

 legal risk subcategory 

 overregulation, e.g. too many regulations 

 underregulation, e.g. insufficient (legal) description of 
aspect 

 dynamic legal developments (especially with long-
term investments) 

 paper focuses on risks that are marginally political/IR 
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 Financial risk 

 investment not being profitable 

 cash flow disturbances 

 Operational risk  

 improper management of company resources 

 human 

 technical 

 financial 

 disturbances in internal structure of company 

 dishonesty of employees or shareholders (corruption) 
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 Environmental risk 

 impacts on ecosystems 

 can incur social (external) costs or fines 

 Construction risk 

 postponing project milestones 

 failure to meet completion schedule 

 may affect financial liquidity 

 Technical risk  

 improper operation 

 unavailability (of infrastructure, e.g. power grid, 
generating unit) 
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 Credit risk 

 excessive debt 

 lack of liquidity 

 wrong decision on credit or equity funding 

 large-budget energy infrastructure investments 
particularly prone to this type of investment risk 

 Technological risk  

 inability to find innovative solutions 

 emergence of new more efficient technology 
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Critical risks impacting the energy industry 
(https://riskandinsurance.com/7-risks-impacting-energy-industry/): 

 Global warming/climate change 

 “One of the biggest contributors to the greenhouse effect 
causing global warming is fossil fuel emission — of 
which, 80 percent of the world’s energy comes from”  

 Rapidly changing industry 

 Cyber threats 

 more when we look at the history of energy security  

 Regulation and public policy 

 Tariffs and trade tension 

 Personnel issues (talent retention and new hires) 

 retirement 

 Catastrophic events (black swan, more later) 

 “more events, more to them”.  

https://riskandinsurance.com/7-risks-impacting-energy-industry/
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Methods of risk identification: 

 Checklists  

 questions answered by experts 

 success depends on accuracy and completeness of 
questions 

 Delphi method  

 panel of experts from various fields 

 working in isolation is advised 

 collected and systematized results are presented to the 
group 
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 Nominal group technique 

 similar to Delphi method 

 experts work in groups 

 Brainstorming and public debate  

 joint discussion on given issue 

 best possible solution sought 

 public debate = special form of brainstorming 

 both supporters and opponents of an investment may 
be present 
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 Holistic methods 

 Large drawing analysis 

 legal and technical dependencies 

 interpersonal relations 

 potential conflicts 

 Map of system  

 all potential relationships between the elements of an 
investment 

 Formal model 

 formal relationships between elements of an 
investment 
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Methods of reducing risk: 

 avoid risk 

 discontinue investment in high risk projects 

 reduce risk 

 diversify = spread risk into many investments/projects 

 compensate = hedging 

 transfer risk to insurer or subcontractors 

 finance risk = cover risk with equity. 
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Methods of quantifying risk: 

 Financial 

 discount rate 
= standard (risk-free) rate + inflation + risk premium 

 Net Present Value (NPV) 

 Internal Rate of Return (IRR) 

 Sensitivity (analysis) 

 combined with financial (NPV & IRR) methods 

 Decision making trees  

 Networks 

 Experts 
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 Statistical 

 Probabilistic 

 Value at Risk (VaR), uses statistical distributions 

 historical method 

 variance method 

 Monte Carlo method 

 Simulation 

 Monte Carlo method = repeated sampling. 
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https://www.mathwarehouse.com/monty-hall-simulation-online/ 

https://www.mathwarehouse.com/monty-hall-simulation-online/


50 

Example of agricultural biogas plant: 

 



51 

 



52 

 



53 

Example uses 

 Monte Carlo simulation 

 NPV indicator 

 1000 random samples 

 NPV probability distribution 

 VaR 

 95% confidence level 
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Conclusions on agricultural biogas plant: 

 negative financial result is unlikely 

 investment risk is low. 


